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- THE SEWERAGE OF  SEA COAST TOWNS.
about 324,000 times as great as that of the earth, and
it is about 93 millions of miles away, while the mass of
the moon is about l-80th of that of the earth, but it
averages only 240,000 miles away, varying between
220,000 miles when it is said to be in perigee, and
260,000 when in apogee. The resultant effect of each
of these bodies is a strong- " pull " of the earth to-
wards them, that of the moon being in excess of that
of the sun as 1 is to 0.445, because, although its mass
is much less than that of the sun, it is considerably
nearer to the earth.
About one-third of the surface of the globe is occu-
pied by land, and the remaining- two-thirds by water.
The latter, being- a mobile substance, is affected by this
pull, which results in a banking up of the water in
the form of the crest of a tidal wave. It has been as-
serted in recent years that this tidal action also takes
place in a similar manner in the crust of the earth,
though in a lesser degree, resulting in a heaving up
and down amounting- to one foot; but we are only con-
cerned with the action of the sea at present. Now,
although this pull is felt in all seas, it is only in the
Southern Ocean that a sufficient expanse of water
exists for the tidal action to be fully developed. This
ocean has an average width of 1,500 miles, and com-
pletely encircles the earth on a circumferential line
13,500 miles long-; in it the attraction of the sun and
moon raises the water nearest to the centre of attrac-
tion into a crest which forms high water at that place.
At the same time, the water is acted on by the centri-
petal effect of gravity, which, tending to draw it as
near as possible to the centre of the earth, acts in oppo-
sition to the attraction of the sun and moon, so that at
the sides of the earth 90 degrees away, where the at-
traction of the sun and moon is less, the centripetal
force has more effect, and the water is drawn so as to
form the trough of the wave, or low water, at those
points. There is also the centrifugal force contained in
the revolving globe, which has an equatorial diameter
of about 8,000 miles and a circumference of 25,132
miles. As it takes 23 hr. 56 min. 4 sec, or, say, twenty-
four hours, to make a complete revolution, the surface
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